Rationale: Mediastinal nonseminomatous germ cell tumor (NSGCT) is an uncommon entity. Metastatic hepatic sarcomatous transformation is rare.
Introduction
Mediastinal and testicular germ cell tumors (GCT) can contain sarcomatous elements which have high malignant potential and can transform to high-grade neoplasms. [1] Angiosarcomatous transformation is nearly exclusively found in mediastinal germ cell tumors. We present a rare case of mediastinal nonseminomatous germ cell tumor, which underwent somatic transformation to angiosarcoma in the liver, few years after the first presentation of disease. [2, 3] 
Case presentation
A 24-year-old man presented at the emergency department with chest pain, left arm numbness, and minimal dry cough. He had no dyspnea or other respiratory symptoms. There was no finding on physical examination. Blood tests, cardiac enzymes, and electrocardiogram (EKG) were normal. He had a past medical history of obesity, lower extremity deep vein thrombosis, and intermittent headaches for the last several years. An anterior mediastinal mass was noted on a chest x-ray and a chest CT scan was ordered, revealing a heterogeneous anterior mediastinal mass (Fig. 1A , white arrowheads) and mediastinal lymphadenopathy. Biopsy was consistent with a primary mediastinal nonseminomatous germ cell tumor (NSGCT), yolk sac histology, with areas of somatic transformation to malignant nerve sheath tumor (Fig. 1B, hematoxylin and 200Â). He underwent 4 cycles of chemotherapy with Cisplatin, Ifosfamide with Mesna and Paclitaxel, followed by resection with clear surgical margins. [3] He was then followed-up with imaging for recurrence and at 1 year after resection he was disease free as shown by a positron emission tomography (PET)/ computed tomography (CT) scan performed (Fig. 2) ; follow-up body CT and MRI scans were also negative for disease recurrence. A CT scan performed approximately 2 years after initial surgery, demonstrated 2 new arterially enhancing hepatic lesions appeared on an abdominal CT scan (Fig. 3A , white arrows). Subsequent MRI showed the same lesions with prominent perilesional arterial phase hyperenhancement (Fig. 3B , arterial phase subtraction images, white arrows) and moderate diffusion restriction (Fig. 3C , diffusion weighted image, white arrows). A PET/CT scan was performed showing 2 areas (Fig. 3D , black and white arrows) of mildly increased FDG uptake in the central liver (lesion in hepatic segment 4 SUV max: 4.52, lesion in hepatic segment 8 SUV max: 3.43; liver background SUV mean 1.8). These lesions correspond to the ones seen on contrast-enhanced CT and MRI. No sites of extrahepatic disease were identified. A CT-guided biopsy of one of the liver lesions was performed and demonstrated (Fig. 3E , hematoxylin and eosin stain, magnification 200Â) a hepatic metastatic transformation to angiosarcoma of the primitive NSGCT. Palliative chemotherapy was initiated with the scope of controlling the disease. On a follow-up abdomen CT scan performed 2 months later for diffuse abdominal pain an epiploic appendagitis was noted, and the liver lesions were confirmed to be stable in size.
Case discussion
Written informed consent for this case report series was not required, as established by our institutional review board polices. Primary nonseminomatous germ cell tumor (NSGCT) of the mediastinum is a rare pathology accounting for 1 to 10% of the NSGCT. The cause of the unusual anatomical site for these tumors is a germ cells displacement ridge during embryogenesis. [1] [2] [3] The prognosis in this group of patients is really poor. [4, 5] A first line TIP (paclitaxel-Taxol; ifosfamide, cisplatin) chemotherapy has been proposed. [6] The occurrence of sarcomatous changes in germinal cell tumors is a rare event. However, when this transformation occurs, it seems to happen predominantly in mediastinal arising masses. [7] [8] [9] Sarcomatous foci have high malignant potential and can transition to high grade with specific differentiation, most commonly embryonal rhabdomyosarcoma, followed by angiosarcoma and leiomyosarcoma. Vascular neoplasms such as angiosarcoma are nearly exclusively found in mediastinal germ cell tumors. [8, 9] Because of the potential of metastatic sarcoma arising from germ cell tumors, these patients should undergo periodical follow-up, [10] [11] [12] with periodical CT or PET\CT. Diffusion MRI is a useful tool to diagnose and stage mediastinal cancers. [13] It combines the morphological and high resolution information of standard MRI with functional information.
Evaluation for angiosarcoma and distinction from other hepatic lesions requires multiphase contrast-enhanced CT or MRI imaging. Primary liver angiosarcoma lesions demonstrate heterogenous progressive enhancement. This is not to be confused with hemangiomas, which typically show progressive discontinuous nodular enhancement. [14, 15] Furthermore, PET \CT scans are fundamental to differentiate these entities since angiosarcomas [13, 15] are FDG avid. [16, 17] 
